[Candidate gene association study of the radiosensitivity of human chromosomes with candidate gene polymorphisms upon exposure to gamma-irradiation in vitro and in vitro].
The genotypic associations of the frequencies of spontaneous and radiation-induced chromosome aberrations in human lymphocytes were studied to develop genetic tests for elevated and reduced radiosensitivity. Cytogenetic analysis and genotyping (19 sites of detoxification and DNA repair genes) were carried out for a sample of Chernobyl cleanup workers (n = 83) and for a homogenous control sample of volunteers (n = 99). In both groups, the frequency of chromosome-type aberrations proved to be elevated in carriers of minor alleles in the XPD gene (sites T2251G (Lys751Gln) and G862A (Asp312Asn)) and a combination of GSTM1-GSTT1-positive genotypes. The polymorphism of these gene did not affect the frequency of gamma-radiation-induced aberrations in the controls (1 Gy in vitro), which was associated with the alleles of the OGG1, XRCC1, and CYP1A1 genes. Thus, the frequencies of spontaneous and in vitro induced chromosome-type aberrations are associated with the alleles of different xenobiotic detoxification and DNA repair genes. At the same time, among the cleanup workers (irradiated in vivo), the elevated frequency of aberrations was observed in the carriers of the genotypes associated with the higher rate of spontaneous (but not induced in vitro) cytogenetic damages in the controls.